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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce labor costs 
required for image color processing and to shorten a 
working time. 

SOLUTION: This image color processing method 
comprises a step S1 for dividing a color image into plura 
blocks, a step S2 for finding the central color of each 
block image, a step S3 for finding a blue block whose 
central color is almost blue, a step S4 for finding the 
group of non-edge blocks in which edge images are not 
included among the blue blocks, a step S5 for finding a 
blue wide coefficient for indicating the wide of the non- 
edge block in the surrounding of each successively 
considered non-edge block, a step S7 for using the 
central color of the block whose blue wide coefficient is 
the maximum as central sky color, and a step S10 for 
correcting the sky color in the image based on the 
obtained central sky color or the like. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A division means to divide a color picture into two or more partitions, and a 
representation color extract means to extract each representation color of the partition of said 
plurality, A blue selection means to extract the blue partition set which is a set of the partition 
where each representation color of the partition of said plurality is almost blue, A non-edge 
selection means to extract the non-edge partition set which is a set of the non-edge partition 
which does not contain an edge image among said blue partition sets, One by one, considering 
each ** edge partition of said non-edge partition set as an attention partition A blue size 
decision means to ask for the breadth of the non-edge partition which exists in the perimeter of 
said attention partition continuously as a blue size, The image color processor characterized by 
having an azure decision means by which said blue size makes the representation color of said 
greatest non-edge partition the typical azure of said color picture among said non-edge partition 
sets. 

[Claim 2] The image color processor which is an image color processor according to claim 1 , and 
is further characterized by to have an azure partition selection means choose the azure partition 
which has said typical azure and hue within a predetermined threshold, and the light-and- 
darkness decision means which makes the almost brightest representation color and the almost 
darkest representation color the maximum ****** and the maximum dark azure among the 
representation colors of said selected azure partition, respectively among said non-edge 
partition sets. 

[Claim 3] The image color processor characterized by having a color correction means to be an 
image color processor according to claim 1 or 2, and to modify the color of the empty of said 
color picture based on said selected typical azure. 

[Claim 4] The division process which divides a color picture into two or more partitions, and the 
representation color extract process of extracting each representation color of the partition of 
said plurality, The blue selection process which extracts the blue partition set which is a set of 
the partition where each representation color of the partition of said plurality is almost blue, The 
non-edge selection process of extracting the non-edge partition set which is a set of the non- 
edge partition which does not contain an edge image among said blue partition sets, One by one, 
considering each ** edge partition of said non-edge partition set as an attention partition The 
blue size decision process of asking for the breadth of the non-edge partition which exists in the 
perimeter of said attention partition continuously as a blue size, The image color art 
characterized by having the azure decision process that said blue size makes the representation 
color of said greatest non-edge partition the typical azure of said color picture among said non- 
edge partition sets. 

[Claim 5] The image color art which is an image color art according to claim 4, and is further 
characterized by to have the azure selection process which chooses the azure partition which 
has said typical azure and hue within a predetermined threshold, and the light-and-darkness 
selection process which choose the almost brightest representation color and the almost 
darkest representation color as the maximum ****** and the maximum dark azure among the 
representation colors of said selected azure partition, respectively among said non-edge 
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partition sets. 

[Claim 6] The image color art which is an image color art according to claim 4 or 5, and is 
characterized by having the process which modifies the color of the empty of said color picture 
based on said selected typical azure. 

[Claim 7] In the record medium which recorded the program for a computer to extract an empty 
color from a color picture The split which divides a color picture into two or more partitions, and 
the representation color extract function which extracts each representation color of the 
partition of said plurality, The blue optional feature which extracts the blue partition set which is 
a set of the partition where each representation color of the partition of said plurality is almost 
blue, The non-edge optional feature which extracts the non-edge partition set which is a set of 
the non-edge partition which does not contain an edge image among said blue partition sets, One 
by one, considering each ** edge partition of said non-edge partition set as an attention 
partition The blue size decision function to ask for the breadth of the non-edge partition which 
exists in the perimeter of said attention partition continuously as a blue size, The record medium 
which recorded the program which realizes the azure decision function in which said blue size 
makes the representation color of said greatest non-edge partition the typical azure of said 
color picture among said non-edge partition sets and in which computer read is possible. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record medium which recorded the 
computer program for realizing the image color processor, the image color art, and it which 
extract an empty color from a color picture. 
[0002] 

[Description of the Prior Art] Generally, in the landscape image containing an empty image, an 
empty color influences the whole ambient atmosphere greatly. Therefore, there is a case where 
he wants to change the color of the empty into a desired color. 

[0003] Moreover, when two or more printings of the landscape image containing the image of two 
or more empty are carried out into the same page of a print, or spread 2 page, as for many, it is 
desirable to unify the color of the empty of these images. 

[0004] However, the colors of the empty of the image used as the radical of such an image may 
differ for the following reasons. That is, it is the case where the stage of photography differs 
from the brand of a film etc. 

[0005] Therefore, in order to unify the color of the empty of such two or more images, it is 
necessary to correct only the color of the empty of the image used as a radical, and the 
operator is correcting one color [ one ] of the empty of each landscape image from the former 
using the color correction approaches, such as JP,2740436,B and JP,2740443,B. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, generally the above-mentioned approach 
etc. needs to pinpoint the range of the typical color of the images used as the object for 
correction, and a color for color correction. And conventionally, the operator was extracting such 
information about each landscape image by one-sheet one sheet and handicraft, therefore many 
labor costs and working hours were spent. 

[0007] This invention has the intention of conquest of the above-mentioned problem in the 
conventional technique, holds down the cost by the labor cost, and aims at offering the record 
medium which recorded the computer program for realizing the image color processor which can 
shorten working hours, an image color art, and it. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the equipment of 
this invention according to claim 1 A division means to divide a color picture into two or more 
partitions, and a representation color extract means to extract each representation color of two 
or more partitions, A blue selection means to extract the blue partition set which is a set of the 
partition where each representation color of two or more partitions is almost blue, A non-edge 
selection means to extract the non-edge partition set which is a set of the non-edge partition 
which does not contain an edge image among blue partition sets, A blue size decision means to 
ask for the breadth of the non-edge partition which exists in the perimeter of an attention 
partition continuously as a blue size, considering each ** edge partition of a non-edge partition 
set as an attention partition one by one, A blue size is equipped with the azure decision means 
which makes the representation color of the greatest non-edge partition the typical azure of a 
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color picture among non-edge partition sets. 

[0009] Moreover, the equipment of this invention according to claim 2 is an image color 
processor according to claim 1, and is further equipped with typical azure, an azure partition 
selection means choose the azure partition which has a hue within a predetermined threshold, 
and the light-and-darkness decision means that makes the almost brightest representation color 
and the almost darkest representation color the maximum ****** and the maximum dark azure 
among the representation colors of the selected azure partition, respectively among non-edge 
partition sets. 

[0010] Moreover, the equipment of this invention according to claim 3 is an image color 
processor according to claim 1 or 2, and is equipped with a color correction means to modify the 
color of the empty of a color picture based on the selected typical azure. 

[001 1] Moreover, the division process to which the approach of this invention according to claim 
4 divides a color picture into two or more partitions, The representation color extract process of 
extracting each representation color of two or more partitions, and the blue selection process 
which extracts the blue partition set which is a set of the partition where each representation 
color of two or more partitions is almost blue, The non-edge selection process of extracting the 
non-edge partition set which is a set of the non-edge partition which does not contain an edge 
image among blue partition sets, The blue size decision process of asking for the breadth of the 
non-edge partition which exists in the perimeter of an attention partition continuously as a blue 
size, considering each ** edge partition of a non-edge partition set as an attention partition one 
by one, A blue size is equipped with the azure decision process which makes the representation 
color of the greatest non-edge partition the typical azure of a color picture among non-edge 
partition sets. 

[0012] Moreover, the approach of this invention according to claim 5 is an image color art 
according to claim 4, and is further equipped with typical azure, the azure selection process 
which chooses the azure partition which has a hue within a predetermined threshold, and the 
light-and-darkness selection process which chooses the almost brightest representation color 
and the almost darkest representation color as the maximum ****** and the maximum dark 
azure among the representation colors of the selected azure partition, respectively among non- 
edge partition sets. 

[0013] Moreover, the approach of this invention according to claim 6 is an image color art 
according to claim 4 or 5, and is equipped with the process which modifies the color of the 
empty of a color picture based on the selected typical azure. 

[0014] Furthermore, the record medium of this invention according to claim 7 The split which is 
the record medium which recorded the program for extracting an empty color from a color 
picture, and divides a color picture into two or more partitions by computer. The representation 
color extract function which extracts each representation color of two or more partitions, and 
the blue optional feature which extracts the blue partition set which is a set of the partition 
where each representation color of two or more partitions is almost blue, The non-edge optional 
feature which extracts the non-edge partition set which is a set of the non-edge partition which 
does not contain an edge image among blue partition sets, The blue size decision function to ask 
for the breadth of the non-edge partition which exists in the perimeter of an attention partition 
continuously as a blue size, considering each ** edge partition of a non-edge partition set as an 
attention partition one by one, The blue size is recording the program which realizes the azure 
decision function which makes the representation color of the greatest non-edge partition the 
typical azure of said color picture among non-edge partition sets. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained based on a drawing. 

[0016] <System configuration of gestalt of 1. operation> drawing 1 is system configuration 
drawing of the image color processor which is the gestalt of 1 implementation of this invention. 
Hereafter, this image color processor is explained using drawing 1 . 

[0017] The equipment of this invention is equipment which asks for the range of the gradation of 
an empty color and an empty color automatically about an image. 
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[0018] it is shown in drawing 1 — as — the image color processor 100 — CPU1 (a division 
means and a representation color extract means — ) A blue selection means, a non-edge 
selection means, a blue size decision means, an azure decision means, Are equivalent to a color 
correction means with equivalent to an azure partition selection means and a light-and-darkness 
decision means, then the input section 5 both mentioned later. The input from RAM3 which 
memorizes ROM2 the fundamental program is remembered to be, the image transformation 
program explained in full detail below, the reading section 4 which reads the image 
transformation program from record-medium 4a, such as a magnetic disk and CD-ROM, a 
keyboard, a mouse, etc. Others [ part / to which the hard disk 7 grade which stores the input 
section 5 to receive, an object image, the color display 6 which displays an image color 
processing result, and a necessary program and data was suitably connected by the bus line BL 
through the interface (I/F) / body 1 In one set of a general computer system equipped with the 
peripheral device of a scanner 8 and printer 9 grade, it is equipment realized when internal CPU1 
grade performs an image transformation program. In addition, this computer system can perform 
other equipments and communication link which are not illustrated through a bus line BL, and 
can exchange various data etc. now. Moreover, the image transformation program is beforehand 
memorized to ROM2 or the hard disk 7, it is good also as what is read, memorized and used for 
RAM 3, and ROM2 or a hard disk 7 functions as a record medium in that case. 
[0019] Image color processing shown below by the above equipment configurations is performed. 

[0020] <image color processing of the gestalt of 2. operation> — below, the image color 
processing in the gestalt of this operation is explained. Drawing 2 is a flow chart which shows the 
whole image color processing of the gestalt of this operation. This image color processing asks 
for the color (typical azure and maximum ****** and the maximum dark azure which are 
mentioned later) of such a part paying attention to the blue part of the image of the empty 
included in an image. And the empty blue part is performing discernment from the image of 
further others using the property for gradation not to contain in the image the edge component 
which changes rapidly and to be a smooth image. Hereafter, this image color processing is 
explained using drawing 2 . In addition, the image data which should extract an empty color 
beforehand in advance of the following processings shall be prepared, and it shall be checked by 
the operator that the empty part is contained in the image. Moreover, unless it describes, 
especially the following processings are automatically given to a software target, when CPU1 
performs the image color processing program read into RAM3. 

[0021] First, the color picture for **** (henceforth an "object image") is divided into two or 
more partitions (step S1). Drawing 3 is drawing showing the situation of division of the object 
image in the gestalt of this operation. With the gestalt of this operation, the object image of each 
other is divided into the partition of an equal rectangle like a graphic display. And two- 
dimensional rectangular coordinates X-Y is set as an image, and each pixel of each partition and 
these partitions is specified with a coordinate value. The partition of a MxN individual which 
carried out N division into equal parts is set up in the direction of X in M and the direction of Y 
to an object image. Hereafter, the number of pixels of the direction of X of each partition and the 
direction of Y is expressed with a and b for convenience, respectively. In addition, it is referred 
to as M=N=4 in drawing 3 . 

[0022] By the way, although this invention is premised on the image color processing to a color 
picture, the color picture is aimed at what has each color component of R (red), G (green), and B 
(blue) with the gestalt of this operation. 

[0023] Next, it asks for the representation color of each partition image (step S2). In order one 
partition in whole division drawing specifically as a processing object (in each step, the partition 
made into a processing object is hereafter called "object partition" one by one) The histogram 
by the gradation of each of three color components of each pixel of the object partition (since it 
has the range of a class mark in R, G, and each B component) It creates, a RGB color space — 
setting — the class (class block) of a rectangular parallelepiped — having — The maximum class 
block which is a class block with the largest frequency among the obtained histograms is 
searched for, and let the average of the gradation value for every color component of the pixel 
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belonging to the class block which adjoins the maximum class block and it be each color 
component value of the representation color of an object partition. In addition, the extract 
approach of this representation color is indicated by Japanese Patent Application No. 10-94569 
by these people. 

[0024] Next, it asks for the set of the blue partition which is a partition where the representation 
color in an object image is almost blue (step S3). 

[0025] The representation color of each partition in an object image is that which is expressed 
with RGB color coordinates as mentioned above (representation color rp (RGB)), and, 
specifically, changes this into the notation (representation color rp (HSL)) in a HSL color 
coordinate system. And it judges whether it is blue by whether each component of H (hue), S 
(saturation), and L (lightness) of the representation color expressed with the HSL system of 
each partition is in predetermined numeric-value within the limits. For example, 0<=H<=360, 
0<=S<=100 (setting to L= 50), the range which H, S, and L component can take, respectively 
When it is 0<=L<=100, if each component of the representation color rp (HSL) is in the range of 
250< H<290, S> 20, and 20< L<85, it will judge with it being blue and the partition will be 
considered as a blue partition, and if out of range, it is condition of judging with colors other than 
blue. In addition, the representation color rp (HSL) of each partition for which it asked here is 
memorized to RAM3. 

[0026] In addition, in order to change the value of RGB color coordinates into the value of a HSL 
color coordinate system, the value of R, G, and B is changed into the hue H which is 3 attribute 
value of a perceived color, saturation S, and Lightness L in the look-up table prepared in ROM2. 
However, since the value of R, G, and B is not directly equivalent to the value of Hue H, 
saturation S, and Lightness L, in this conversion, the value of R, G, and B is once changed into 
the value of a Lab color coordinate system (three-dimension coordinate space which consists of 
a two-dimensional coordinate which drew the 1 -dimensional coordinate corresponding to 
Lightness L and saturation S, and Hue H on the flat surface of Signs a and b). Next, the value of 
the Lab color coordinate system is changed into the value of a HSL color coordinate system. 
Drawing 4 is drawing showing the relation between CIE 1976 Lab color space and a HSL color 
space. The CIE 1976 Lab color space and the HSL color space at this time serve as relation as 
shown in drawing 4 . In drawing 4 , L shaft of CIE 1976 Lab color space corresponds to the 
lightness L of a HSL color space as it is, the radius vector on the two-dimensional coordinate of 
an a-axis and a b-axis is equivalent to saturation S, and the angle theta of an a-axis and a 
radius vector to make supports Hue H. In addition, the detail of this conversion is also indicated 
by Japanese Patent Application No. 10-94569 by these people. 

[0027] It asks for the set of the non-edge partition which is a partition belonging to a smooth 
part which does not contain an edge image about each blue partition under obtained blue 
partition set next (step S4). That is, since an empty blue image is a smooth image which does 
not contain an edge component, it asks for a non-edge partition as a candidate of the partition 
containing an empty blue image. Specifically, it asks as follows. 

[0028] First, in order to judge whether a blue partition belongs to a smooth part, or it belongs to 
the part containing an edge image, the parameter d (i, j) which shows smoothness to each pixel 
is set up. Drawing 5 is drawing showing the specification method of a pixel. Each pixel is 
expressed as P (i, j) like a graphic display, and the index of X and Y component is expressed as i 
and j, respectively. And Parameter d (i, j) is made to correspond to Pixel P (i, j). Here, Parameter 
d (i, j) serves as an amount showing the smoothness of the image in Pixel P (i, j), and is 
determined by the following conditional expression. 
[0029] 
[Equation 1] 

tfrd j)=jpr(i j) Pr(M - -H>+Pr(i-1. J+1)+Pr(M. j-1)+Pr(l+1. J+1) j 

[0030] 
[Equation 2] 
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dgCi. j) = 



p (j j} _ PjCM, j-T)+Pg(i-1. J+1)+Pg(i+1. j-1)+Pg(i+1. j+p 

4 



[0031] 
[Equation 3] 

db(i j)=|pb(i j)- Pb(l " 1 " j ~ 1) + Pb(M » J»1)^b(l+1, j-1)+Pb<i+1, J+1) | 

[0032] 
[Equation 4] 

d(i. j)= dr(i, i)+dg(l. J)+db(i. j) 

[0033] In addition, R of Pixel P (i, j), G, and B component are expressed as Pr (i, j), Pg (i, j), and 
Pb (i, j) here, respectively. The pixel P which Parameter d (i, j) adjoins aslant to the attention 
pixel P (i, j) as shown in these formulas (M, j-1) It has an absolute value of the difference of the 
average of the gradation of P (i+1, j-1), P (M f j+1), and P (i+1, j+1), and the gradation of the 
attention pixel P (i, j). Therefore, there will be few gradation differences of an attention pixel and 
a surrounding pixel, so that the value of Parameter d (i, j) is close to "0", and it is smooth as an 
image, and means that it is what does not contain an edge component. And it asks for such a 
parameter d (i, j) from all the pixels except the pixel of the periphery section of an object 
partition among the pixels contained in an object partition. It is for not affecting a judgment 
result greatly, even if having removed the pixel of the periphery section has few pixels which 
adjoin the pixel of the periphery section, including in the object of a judgment of smoothness is 
unsuitable and it removes the field of such 1 -pixel width of face from the object of a judgment. 
In addition, since Parameter d (i, j) is the sum of an absolute value, it does not take a negative 
value. 

[0034] Drawing 6 is a flow chart which shows the procedure of asking for the parameter d in an 
object partition (i, j). Hereafter, the concrete way of asking of Parameter d (i, j) is explained. 
[0035] First, it asks for the parameter d (i, j) of each pixel P (i, j) other than the periphery 
(outermost part) included in an object partition ( drawing 6 : step S21). namely, 0<i — < (a-1) — 
0<j — < (b-1) — based on the formula of one above - a-four number, it asks for Parameter d (i, 
j) about each attention pixel P (i, j) to which Indexes i and j were changed over the range, and 
memorizes to RAM3. 

[0036] Next, it asks for the sum sd of the parameter d (i, j) of those pixels P (i, j) ( drawing 6 : 
step S22). That is, it asks for the sum of Parameter d (i, j), and let the value be Sum sd. 
[0037] Next, the average of the parameter d (i, j) of all the pixels P in an object partition (i, j) is 
calculated ( drawing 6 : step S23). That is, Sum sd is broken by number (a-2) x (b-2) of all the 
pixels except the pixel of the periphery of an object partition, and the average ad of Parameter d 
(i, j) is calculated. 

[0038] Next, it judges whether it is whole division drawing termination ( drawing 6 : step S24), 
and processing of steps S21-S24 is repeated until the average ad can be found about whole 
division drawing (MxN individual), changing an object partition. In addition, the above-mentioned 
sum sd and the average ad turn into a value showing the smoothness of each partition. 
[0039] Using the calculated average value ad, it is smooth to the next among whole division 
drawings, and the procedure of asking for the non-edge partition as a partition which has the 
image which does not contain an edge component is explained to it using drawing 7 which is the 
flow chart which shows it. 

[0040] First, it asks for the non-edge partition candidate whose average value ad is a with a 
threshold [ 1st / th ] of one or less partition ( drawing 7 : step S31). It is the value which 
calculated beforehand the value judged that the 1st threshold th1 has an edge component in the 
partition image which has the larger average value ad than this threshold clearly here by 
experiment etc. 

[0041] Next, it asks for the histogram about a **** edge partition candidate's average ad 

( drawing 7 : step S32). And discriminant analysis is performed to the obtained histogram and the 
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2nd threshold th2 is calculated ( drawing 7 : step S33). It explains more concretely about the 
discriminant analysis performed here. The with a threshold [ 1st / th ] of one or less partition is 
[ having / as for non-edge partition candidate called for at step S31 / average value ad /-in 
image-edge component, and ] the partition where distinction is difficult. The partition containing 
an edge component and the partition of the smooth image which does not contain it are included 
in the set of such a partition. Therefore, it is thought that the obtained histogram is roughly 
divided into two groups, the partition where the edge component is contained, i.e., the partition 
where an average value ad is large, and the partition where the edge component is not contained, 
i.e., the partition where an average value ad is small. Then, it considers as the 2nd threshold th2 
which divides a histogram into two groups so that the distance between the centers of gravity 
(making frequency into weight) of both groups may serve as max as discriminant analysis here, 
calculates the average ad used as the boundary of both groups, and asks for this. 
[0042] Next, an average value ad considers a with a threshold [ 2nd / th ] of two or less 
partition as the non-edge partition which is a partition which has a smooth image ( drawing 7 : 
step S34). That is, the partition which belongs to the group of a side with a small average value 
ad between two groups called for as mentioned above is considered as a non-edge partition. 
[0043] As mentioned above, with the gestalt of this operation, the average value ad is 
distinguishing [ whether an edge component is in with a threshold / 1st / th / of one or less a 
partition, i.e., an image, and ] the non-edge partition in the detail further about those partitions 
only paying attention to the partition where distinction is difficult so that it may understand. 
Therefore, the histogram of the average ad is created about all partitions without using the 1 st 
threshold th1, and a non-edge partition can be extracted correctly and more efficiently than the 
case where perform above-mentioned discriminant analysis to the histogram, and it asks for a 
non-edge partition. 

[0044] It returns to explanation of drawing 2 . It asks for the blue size multiplier c (m, n) which is 
the number of the non-edge partitions which follow a perimeter smoothly about each partition 
image contained in the set of a non-edge partition next (step S5). 

[0045] Drawing 8 is a flow chart which shows the procedure of asking for the maximum blue size 
multiplier. Hereafter, how to ask for the maximum blue size multiplier using drawing 8 is explained 
more to the detail. 

[0046] First, the blue size multiplier c (m, n) which shows the size to which a non-edge partition 
(it is naturally a blue partition) exists in all the partitions in an object image (MxN individual) 
around the partition is assigned. Here, m and n express the coordinate of the partition in an 
object image, and take the value of m=1-M and n= 1 - N. This blue size multiplier c (m, n) 
expresses the number of the partitions which similarly belong to a non-edge partition which 
exists in that perimeter by considering the partition belonging to the set of a non-edge partition 
as an attention partition. That is, the blue size multiplier c (m, n) expresses that a perimeter has 
more non-edge partitions as for a larger partition. 

[0047] First, as initial value of the blue size multiplier c to each partition (m, n), "1 " is set to a 
non-edge partition and "0" is set to the other partition ( drawing 8 : step S41). 
[0048] "1" is set as the parameter T for next asking for the maximum blue size multiplier 
mentioned later ( drawing 8 : step S42). 

[0049] Next, the partition of c(m, n) =T is considered as an attention partition ( drawing 8 : step 
S43). 

[0050] Drawing 9 is drawing showing the situation of setting out of the blue size multiplier c of 
each partition (m, n), each rectangle expresses Partition B (reference mark part abbreviation), 
and the numeric value in each rectangle expresses the blue size multiplier c (m, n). As shown in 
drawing 9 (a), the blue size multiplier c of each partition (m, n) is "1" and "0" at first. 
[0051] If it judges to the next whether the blue size multiplier c (m, n) is forward by the majority 
of the partition near x (T+2) (T+2) of an attention partition ( drawing 8 : step S44) and this 
condition is fulfilled to it, the blue size multiplier c of an attention partition (m, n) will be set to 
T+2 ( drawing 8 : step S45), and it will progress to step S46. Conversely, if conditions are not 
fulfilled, it progresses to step S46 as it is. 

[0052] This judgment is explained based on the example of drawing 9 . First, all the blue size 
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multipliers c in an image (m, n) investigate the blue size multiplier c (m, n) of the partition 
(partition which attached the slash among drawing 9 (a)) of the 3x3 (T+2) (x (T+2)) near about 
the partition of "1" (parameter T). Among about 3x3 partitions of the attention partition AB, if 
the forward partition gets a majority, it will set the blue size multiplier c of the attention partition 
AB (m, n) to "3", otherwise, specifically, the blue size multiplier c (m, n) presupposes that it 
remains as it is (with "1"). 

[0053] Next it judges whether the above-mentioned processing was completed about the whole 
division drawing of c(m, n) =T ( drawing 8 : step S46), and if it has not ended, processing of 
return and steps S43-S46 is repeated to the whole division drawing of c(m, n) =T to step S43. 
And if judged with those processings having been completed to whole division drawing, it will 
judge whether there is any partition of c(m, n) = T+2 ( drawing 8 : step S47). And if there is such 
a partition, "2" is added to Parameter T ( drawing 8 : step S48), and processing of steps S43- 
S48 will be repeated until it is judged that there are not return and a partition of c(m, n) = T+2 in 
step S43. 

[0054] Again, explanation of the example of drawing 9 is continued. Drawing 9 (b) shows the 
condition of having followed the whole division drawing of c(m, n) = 1 (namely, c(m, n) =T) in 
processing of steps S43-S46 in the state of the parameter T= 1 as mentioned above. Since the 
partition of c(m, n) = 3 (namely, c(m, n) = T+2) exists as shown in drawing 9 (b), it is judged with 
"Yes" at step S47, it is referred to as T= 3 in step S48, and returns to step S43. In step S44 all 
the blue size multipliers c in an image (m, n) shortly about the partition of "3 (T)" The blue size 
multiplier c of the about 5x5 partition (m, n) is investigated, and if the partition whose blue size 
multiplier c (m, n) takes a forward value is the majority, the blue size multiplier c of the partition 
concerned (m, n) will be set to "5" (T+2). Drawing 9 (c) showed this situation, thus, the range 
which detects the breadth of a non-edge partition (it is also a blue partition) in the perimeter of 
each partition — one by one — large — carrying out — **** (making Parameter T increase by 
"2" every) — the value of the blue size multiplier c (m, n) is updated as mentioned above. 
Thereby, while the blue size multiplier c (m, n) becomes large gradually, as for the partition where 
the breadth of a non-edge partition which has surrounding blue is large, the number of partitions 
by which the value of the blue size multiplier c (m, n) is updated decreases gradually. 
[0055] And if judged with "No" by judgment at step S47, Parameter T will be set up as the 
maximum blue size multiplier ( drawing 8 : step S49). That is, the breadth of the blue non-edge 
partition about all partitions will finish being detected, and since the maximum of the blue size 
multipliers c of whole division drawing (m, n) must be the parameter T in the event, it sets the 
parameter T as the maximum blue size multiplier. 

[0056] Next, drawing 2 is asked for the partition which has return and the maximum blue size 
multiplier (henceforth the "maximum blue size") as a maximum blue partition (step S6), and the 
representation color of the maximum blue partition is determined as the typical azure which is a 
color of a typical sky of the image, and is memorized (step S7). That is, since it is thought that 
an empty blue image is a part into which the image blue in a whole image and smooth has spread 
most widely, it is a non-edge partition and the breadth of a non-edge partition makes the 
representation color of the largest partition typical azure around. However, although the 
representation color of the partition is made into the typical azure of the image when the 
partition whose blue size multiplier c (m, n) corresponds with the maximum blue size is one, 
there may be two or more partitions in agreement. In such a case, the average of the hue (H) of 
the representation color rp (HSL) of those partitions is calculated. And the representation color 
which has a hue nearest to the average of the hue acquired among those representation colors 
rp (HSL) is determined as the typical azure of the image. And the obtained typical azure is 
memorized to RAM3. 

[0057] Now, the typical azure of an object image was called for. 

[0058] Next, it asks for the azure partition set which is a set of the azure partition which has 
typical azure and a hue within a predetermined threshold among non-edge partition sets (step 
S8). When the difference of the hue (H) of the representation color rp (HSL) and the hue (H) of 
the typical azure RP (HSL) is below a predetermined threshold among the sets of a non-edge 
partition, specifically, it asks for the set of the partition as an azure partition set noting that the 
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representation color has typical azure and a near color. 

[0059] Next, among the representation colors of each azure partition of the obtained azure 
partition set, the brightest representation color and the darkest representation color are 
determined as the maximum dark azure which is the maximum ****** which is a color of 
brightest sky of an object image, and a color of darkest sky, and are memorized, respectively 
(step S9). It belongs to the above-mentioned azure partition set, and, specifically, the 
representation color of the brightest (L is max) partition is made into the maximum ******. It 
belongs to the above-mentioned azure partition set similarly, and let the representation color of 
the darkest (L is min) partition be the maximum dark azure. And these maximum ****** and the 
maximum dark azure are memorized to RAM3. 

[0060] Above, typical azure and maximum ****** and the maximum dark azure were called for. 
And an empty color is corrected using these color data as occasion demands (step S10). 
[0061] The maximum ****** and the maximum dark azure are specifically made into the range of 
the color correction processing on the basis of a corrected color by making typical azure into a 
corrected color, and each is changed into a HSL color coordinate system like the above- 
mentioned. Furthermore, the object color which is a color after the correction expressed with 
the HSL color coordinate system by the operator is specified through the input section 5. Next, 
the parameter for color correction is set up from typical azure and the object color. This 
parameter is a value like the ratio of typical azure and the object color. Furthermore, the image 
data of the pixel unit of an object image is changed into the image data of a HSL color 
coordinate system like the above-mentioned, and it judges whether the image data after the 
conversion corresponds to the range of the above-mentioned color correction processing, and 
only about the corresponding image data, the original RGB image data of the pixel are multiplied 
by the above-mentioned parameter, and it corrects to the object color or the color near it. In 
addition, the detail of this color correction approach is indicated by JP,2740436,B by these 
people, and JP,2740443,B. 

[0062] In addition, the color data of the above-mentioned typical azure, the maximum ******, 
and the maximum dark azure are recorded on a hard disk 7, record-medium 4a, etc., it can take 
out at the time of the need, and color correction can also be made. 

[0063] In addition, two or more preparation may be carried out in the target image above, and the 
above-mentioned processing is repeated in that case. Above, image color processing of the 
gestalt of operation is ended. 

[0064] As mentioned above, as explained, in order according to the image color processor of the 
gestalt of this operation to ask for typical azure and maximum ****** and the maximum dark 
azure from a color picture automatically and to make the color correction of the color of the 
empty of that color picture based on them, An empty color can be extracted about a color 
picture by the help, an activity burden can be mitigated compared with the case where color 
correction is made, and thereby, while being able to hold down the cost by the labor cost, 
working hours can be shortened. 

[0065] Moreover, since a blue size makes the representation color of the greatest non-edge 
partition the typical azure of a color picture among the sets of a non-edge partition, also when a 
shade is in an empty color, typical azure can be exactly extracted from the inside. Moreover, by 
making color correction of an empty image based on such typical azure, color correction can be 
made based on the color suitable for it, and the quality of color correction can be improved. 
[0066] Moreover, since it judges whether it is blue by whether each component of H, S, and L of 
the representation color rp (HSL) of each partition is within the limits of predetermined in case it 
asks for a blue size multiplier, empty blue and its breadth can be caught to objective and 
accuracy. 

[0067] Moreover, according to the gestalt of this operation, the azure partition which has typical 
azure and a hue within a predetermined threshold among non-edge partition sets is chosen. 
Since the brightest representation color and the darkest representation color are made into the 
maximum ****** and the maximum dark azure among the representation colors of these azure 
partition, respectively Also when the range of an empty color can be specified as accuracy using 
the maximum ****** and the maximum dark azure, therefore it corrects an empty color, only the 
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color of an empty image can be extracted and corrected to easy and accuracy. Moreover, 
thereby, while being able to hold down the cost by the labor cost more, working hours can be 
shortened more. 

[0068] Although an example of the image color processing by the image color processor and it 
was shown in the gestalt of the <3. modification> above-mentioned implementation, this 
invention is not restricted to this. 

[0069] For example, although image color processing shall be performed with the gestalt of the 
above-mentioned implementation, using the image data set as the object of an empty color 
extract as it is, after reducing the size of the target image data by suitable approaches 
(infanticide of a pixel etc.) as compared with a predetermined threshold in being larger than it 
before starting image color processing (step S1 of drawing 2 is performed), the above-mentioned 
image color processing may be performed. In that case, since the amount of data of image data 
decreases, while there is little image data storage capacity, such as RAM, and it ends, processing 
speed also improves. 

[0070] moreover, as an approach of asking for the parameter d (i, j) which expresses the 
smoothness of the image of each pixel with the gestalt of the above-mentioned implementation 
The pixel P which adjoins aslant to the attention pixel P (i, j) about each color component like 
severa | 1 - a-three number (i-1,j-1) Calculate the absolute value of the difference of the 
average of the gradation of P (i+1, j-1), P (M, j+1), and P (i+1, j+1), and the gradation of the 
attention pixel P (i, j), and by several 3 formula, although those sums shall be made into 
Parameter d (i, j) The pixel P which adjoins the forward side of the X-axis and a Y-axis, and a 
negative side to the attention pixel P (i, j) (M, j) Make the absolute value of the difference of 
the average of the gradation of P (i+1, j), P (i, j-1), and P (i, j+1), and the gradation of the 
attention pixel P (i, j) into Parameter d (i, j), or the pixel P (i+r, j+s) (r= 0, **1 and s= 0, **1) 
which adjoins Pixel P (i, j) — the absolute value of a difference with the average of all gradation 
being made into Parameter d (i, j), or further The absolute value of a difference with the average 
of the gradation of the pixel which adjoins the outside further in addition to the pixel of the 
nearest neighbors may be used. 

[0071] Furthermore, although the representation color of the brightest partition and the darkest 
partition was made into the maximum ****** and the maximum dark azure in step S9 of the flow 
chart of drawing 2 with the gestalt of the above-mentioned implementation, respectively, it is 
good also as the maximum ****** and the maximum dark azure respectively in a color [ a little ] 
darker than a color [ a little ] brighter than the representation color of the brightest partition, 
and the representation color of the darkest partition. Since the representation color of each 
partition image which extracted this in step S2 of drawing 2 is extracting the typical color of 
those partitions, he does not restrict that all the pixels of these partitions have the 
representation color, but it is thought that it usually has the breadth in the predetermined range 
focusing on the representation color. Therefore, if it is thought that the pixel [ a little ] brighter 
(or dark) than it also exists in the partition which has the brightest (or dark) representation color 
and such a representation color is made into the maximum ** (dark) azure It is because that 
(correction carrying out remnants) by which color correction is not made even if it is the pixel 
originally contained in a background image in those partitions in the case of color correction, and 
the thing (correcting too much) by which color correction is made even if it is the pixel which 
originally is not contained in reverse at an empty color may arise. 
[0072] 

[Effect of the Invention] A division means to divide a color picture into two or more partitions 
according to invention of claim 1 thru/or claim 3 as explained above, A representation color 
extract means to extract each representation color of two or more partitions, and a blue 
selection means to extract the blue partition set which is a set of the partition where each 
representation color of two or more partitions is almost blue, A non-edge selection means to 
extract the non-edge partition set which is a set of the non-edge partition which does not 
contain an edge image among blue partition sets, A blue size decision means to ask for the 
breadth of the non-edge partition which exists in the perimeter of an attention partition 
continuously as a blue size, considering each ** edge partition of a non-edge partition set as an 
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attention partition one by one, In order to equip a blue size with the azure decision means which 
makes the representation color of the greatest non-edge partition the typical azure of a color 
picture among non-edge partition sets, Compared with the case where an empty color is 
extracted about a color picture by the help, an activity burden is mitigable, and thereby, while 
being able to hold down the cost by the labor cost, working hours can be shortened. 
[0073] Moreover, according to invention of claim 1 thru/or claim 7, since a blue size makes the 
representation color of the greatest non-edge partition the typical azure of a color picture 
among the sets of a non-edge partition, also when a shade is in an empty color, the color of a 
typical sky can be exactly extracted out of it. Moreover, by correcting an empty color based on 
such typical azure, color correction can be made based on the color suitable for it, and the 
quality of color correction can be improved. 

[0074] Moreover, according to invention of claim 2, claim 3 and claim 5, and claim 6 Since typical 
azure and a hue choose the azure partition which is within a predetermined threshold and make 
the almost brightest representation color and the almost darkest representation color the 
maximum ****** and the maximum dark azure among the representation colors of these azure 
partition among non-edge partition sets, respectively Also when the range of an empty color can 
be specified as accuracy using the maximum ****** and the maximum dark azure, therefore it 
corrects an empty color, only the color of an empty image is extracted easily and can be 
corrected. Moreover, thereby, while being able to hold down the cost by the labor cost more, 
working hours can be shortened more. 

[0075] Moreover, further, since it has a color correction means to correct the color of the empty 
of a color picture based on the selected typical azure according to invention of claim 3 and 
correction of an empty color can also be made automatically, while being able to hold down the 
cost by the labor cost, working hours can be shortened. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is system configuration drawing of the image color processor which is the gestalt 
of 1 operation of this invention. 

[Drawing 2] It is the flow chart which shows the whole image color processing of the gestalt of 
operation. 

[Drawing 3] It is drawing showing the situation of division of the object image in the gestalt of 
operation. 

[Drawing 4] It is drawing showing the relation between CIE 1976 Lab color space and a HSL 
color space. 

[Drawing 5] It is drawing showing the specification method of a pixel. 

[Drawing 6] It is the flow chart which shows the procedure of asking for the parameter d of the 
object partition in the gestalt of operation (i, j). 

[Drawing 7] It is the flow chart which shows the procedure of asking for the non-edge partition 
in the gestalt of operation. 

[Drawing 8] It is the flow chart which shows the procedure of asking for the maximum blue size 
multiplier in the gestalt of operation. 

[Drawing 9] It is drawing showing the situation of setting out of the blue size multiplier of each 
partition in the gestalt of operation. 
[Description of Notations] 

1 CPU 

2 ROM (Record Medium) 

3 RAM 

4 Read Station 

4a Record medium 
7 Hard Disk (Record Medium) 
100 Image Color Processor 
B Partition 

AB Attention partition 
T Parameter 

c (m, n) Blue size multiplier 

th1 , th2 The 1 st and 2nd thresholds 

[Translation done.] 
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B*^© 5 *>#ai£ $ #**©#x yEB©ttaa£ 30 

[0009] c©*9J©i»jJ»a2 Kffi«©iai 
«. ts*« i {ciat£©ia»fe^ffl«@T'*or, 3 6 

s& 3 n fc£aEB©f^a© 5 «h* t> 9i & c 

[ 0 0 1 0 ] ttc. C©#6W©l9*JI3{CfB*g©Sgg 40 
tt. »#>S l £/c«»^2iCfBiS©B«a&a^gr 

[0 0 1 l ] $tc, c©#60^©W*JS4(clBig©^ 
«. #7-B<*£1tlfc©EBK7}iijT-57>ga:g£. ffl 

£, ««t©l^©*ft*ft©f^e*«««Wt»KE©* 

KBIIt£© 0 % x 9 l?Wm&&& ttl»#x 9 i^EB©& 
£T**#x 9 ^E:Blfcl>*»ttJ-f £#x 7 ^illRX*! 50 
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g £ . # x 9 ^EB*^© 9 % ff aj£ 3 #**©#x 9 
^EB©ft*ta£ * -5 -B&©tt3llW£a £ -r 4 £fe& 
j£lg£. 

[ 0 0 1 2 ] C<0»W©»*15«:Et6©*S 
«. 111*514 KfBtt©jli«6«ia^S"C*oT. $6 

k . #x 9 ^kb»^© ^ *>vtmtm&t&te&m3£m 

ffifeJWc&££aEB£^r&£aiMRr*l£. jltR 

3 nfc^aEB©tt*a© ^ % «ta» few ^ t^ttaafc 

£fe<hLTiMW-r&HJBg3lJRX*g£. 
[00 13]Jfc. C©^©ff3jc)16(Ciatg©^ 
W . M&B 4 * fctti* #JS 5 GCietS©Bftta&tfS:fri£ "C 

[ o o i 4 ] s 6(c t c©^Bj(Dff*M7 iciatfi©iesa 

a^b'^-^SCj^T^-ffl&fr^oaS: 

a tBT fc&© y a y 7 a £iai§ l fcia^«i<*-c * o 
«©HB©*ia-en©««a*«ia-r*f^attai«we 

£. ^©^^©^^^©Raa^tilSWUEili©* 

^-c*s-»ai2:iii*^*fflai-rs#aaif?«iffi£> #a 

9 >>iIjf££:S3;&C^x 9 ^Eii)©* 

^r*>-5^x 9 s>Kni*£*«ia-r*#x 9 

£. #x 9 :m^os#i ^ j^aatt*. a@E 

iii£Loo. ffiSB:iii©jllHKa^{ci¥&-r-5>#x 9 
fig£, *X9^KH*^©^%*ai£S*Jft^c©#X9 

^EB©f^a*fria* 7 -@#©f^w^a£ -r 

[0015] 

[»P©Hft©J^«] «T> C©^HJ©^lrS©ff$Ss*ia 

[0016] < 1 . niss©fl$M©vxxA^>a 1 » 
c ©%w©— *jfe©^.«"c* sB«a jKisia© '>xf 

[0017] c©^cD^g«. B^tcoc^-r. ^©a 
is x ^©a©^©^* gstiwtc^s^-c* 

[ 0 0 1 8 ] m 1 «:^-f ^ (ca^a^n^g 1 0 0 
k. cpui (tMm^s. f^a«ai#P3. tfeMf 

m. ffiaizHji«?*s. BjBfyi^s;KtasT4£ife 
ccaaj-r ^ A^as 5 £ £ «> ic&miE^mctti£-? & > . 

^sB^sai^Dy^A^ia'ts-r€>RAM3, -e© 



(4) 

5 

mmgaky'v ■< x ?-pc d - rom§© 

j&a-r^-? (i/F) */rc.r^^xv-/>B 

L(C«fc9^Sftfc#{*ai&©«a». ^+f^8, 7' 'J 
>*93?©jg2«£3l£fiix.S 1 &©-$#)& 3>t* - 
^ a Kfc ^T, rtgp©CPU lgwHt&ft^a 
y^A5:3itf-r-sci{cj:->-r^$n€»ii®-c*>s. 10 

&*J, C©3>t" ^-^t^r-Att^**^ -( >B L£il 

It^^n^vAaf«)ROM2 J/cliA- K-fw x 
?7CCiatf LT4o£. RAM3tcK^ttiL-CfEtf.L'rffl 
(,>£&©£ LT&J:< . €©*i-£S<:«R0M2£ft:tt^ 

[0019] «±©«fc 5fcSa^»Stt J: OWTieiSTil! 
[0 02 0 ] < 2 . H!ll©JgJB©li«te«iffl>-offK: . 20 

-f t-h-c«.s. c ©»«&««»»««*'«:£ *ns 

ffi©Hfc©#e©»#K:iiSU C©J:^JSg|^©fe 

&&4>©-c*£. -eur. ^©Wfeogp^iaB^^^iig 

©liSiJ^tf itl>i feTF\ i2^t, C©ffiHfJfe 

toiKco^r^-r^o WT©teiKc5feAz:o-r^ 30 

4c^©a5^*^ * *i-r 1 » 5 c t \zvm%tt «fc o -c mm $ 
nrt^feci-r-?.,, ^©^iite^ccia^&o 

CPU l ^jltf-r^ciicj:«3 V7 h^^TWiCSKiW 

[002 1 ] St, ftitmm>*> => -wm. (utf 

1) o H3ttt©IStt©*MWc*m*»*Bi*©^© 
Wf-^-rm-Ob^. 0^©J:^^c©^J5S©ff^r» 40 

It, H«K2#Scia£ffiaiX-Y£ta5£U. *KH*J 

j:iy*ft6Km©^jR*ii«ffl-et&j£-r*. Situs® 

dCttb-CXljfalCM, Y*|fiJJCN«?#0fcMXNffl©K 
jffl*t93£-rS. liTF. ®1E±. &EB©X:fr|Sj*sJ;D f Y 

^©BUtl^^-ft-efta, b-eSMrr„ 03 r 
«m = n = 4<t tri^s, 

[0022] tc^-c, c©^Bj(j^5-iii^cMt" 
B*§tfeM3£iwffi£LTt>£:#. c©HS6©^-c«* 
^— BitSHiR (m . G (#) . B (#) ©&&)$#£ 50 
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=ffT&&©£;tf^<t UTC^o 
[002 3] ogfcc. SEBB&OftatfeSr^&'S (X 
f-;7'S2) . ftftfl^tt* £EB©^©— o©EB 
**«c*as*t* (JUT. S^f -^icfc^tl^, &s 
*tii£;*ftSlZB£ r&ftgBj ic^) i ur. •?■© 

*tfl|2B©&B3g© 3 rXD&f&ftZtl-etKD'mmt'C <£ £ 

txhi^A(R, g, B^^n-e*accpgiffifii©a6ffl 

^o/cJ*. RGBe£HtC*Jt>tifi#f*©RI» (PEM 
^CJ**) ^WTS) *fBiSU t#6ft/cfcX h^A 

©5 %r*<>iS«!©^*c»»«^o » ^-c^^SAPfm 

shmr^p » *teHTSB^^#ci©HSHfi©¥ 
^*«*KH©ttsm©&e»«#«£-r s &©-c& 
ce*j. c©f^*a©f(nm*ffi». *tH^A(cj:a# 

tS¥l 0-94 5 6 9KR?^3ftT<,»£„ 

[0 024] o^ft. *t&B&#©ft*fe#li«iH>E: 
jBr**«feEB©jB^*3jW>* (Xf-;7'S3). 

[0 02 5] *tmB^*©&ii:B©ttilfe 
«±te©J:^CRGBltfe»r:R£ft-t<,>£ <tt*fer 
P (RGB) ) ©r. Cft£H S L^fe*T©Slia (ft 
^ferp (HSL) ) CC^jfe-T&o -fit, &EB©H 
SL tlfcttfife© H (fiffl) . S (5£K) . L 

(WK) ©•SJflE^*J0TS©»ffl«ffll*Jtc*43&>5*»'r* 
t,»*>5*»**«5e-rs. H, S, L^©^ 8 ?^ 

&&B#^ft-eft. o^h^3 6o. o^s^ioo 

(L = 5 0{Ci5t>t) , 0^L^10O-C*5»^K, 
Rifirp (HSL) ©SW2 5 0<H<2 9 0* 
oS>2 0*iO2 0 <L< 8 5©ttHtC*tltfWC»iW 
fit ^©EiIi£#giE!i£l/. IEH^cC6«*Jil^© 

^E(ii©^ferp (HSL) (iR AM3 (clB'|f,L-Tfc 

[0 0 2 6] ncfc. RGB^fe^ffi^H S L^fe^© 
mvg$k-f 2, (,C « . R O M 2 |*J fflS 5 ft fc A » f T y 

^■f-^^tc-cR, G, B©fS**o«:fe©3«ttfiir* 

SfefBH. f$gS. WKLtca*"r*. fc/ct, R, 
G. B©«afeflH, ^SS, BJlgLOfilCCK^C&L- 
TC^Ci©r'. C©fitCfcl>tS. -IR, G. B© 
fl^La b*fe^ (WKLCcWJSrS 1 *7Cjffi«. *i=fc 
^gS, fetBH£ft-5fa £ b ©¥ffifC*St»/c 2-X5cgg 

3 *7a£*2M> ©4ficcse»-rs. ycfc-e© 

Lab *&»©«* HSL ^a^©ffltc^ift-r S . H 4 
«L abMMiHS Lfe^W£©M^*m-r0r'* 
So C©4*©Labe^lBtHSLa^|fflttia4K:^ 
■TJ: -5&M^<i:ife-,ri,^„ a4(CfcCiT. LabfeS 
P B 1©LW«HS LfeSr B 1©l«lgL(C^©^S>rtfE;L. a 
#ib#®2 ;X7na^±©«lS*5^S S tc*tiS L, a# 

iSJjSio^-rfte^fetiH^^jt.Lrt^-s.. %*>\ c 

©^©mfflfc^tBlSIAtCjc&^FM 5 ! 1 1 0 -94 5 6 9 

&c ga^2 ftr 



C5) 



S4) . "f £©»(,«£»:£• f & 

^iLT^x^Eifi****©-?**)., *ftW(C« 

[0 02 8] S-T. WfeElli^m^J&^gP^'KM-rS 

Siffl^C>Pj-L/rit63!>>3 ; S:*-r-'-f^^-^d (i , j *10 

Pr(i-1. j-1)+Pr(i-1, 
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[0030] 



[0 0 3 1 ] 



<fr(i. j)= Pr(i. j)- 



dg(i. j)= Pg(i. j)- 



tfb(i. j)= Pb(i. j)- 



©Jc^KSBi^^Pd , j )<tstu xteitfYi&fr© 

a^P(i , j )te*ri/T^y-£ d(i , j )£*Jl£;*t»: 
CCT, M-7^-^d(i , j )«. EffilP(i , j )K 

few z>m®.<om ht»z zwkti-fm. ift^tw, trr© 

[002 9] 
1 ] 



j+1)+Pr(i+1. j-1)+Pr(i+1. j+1) 







4 








Pg(i 


-1. j-1)+Pg(i 


-1, j+1>+Pg(i+1. j-1)+Pg(i+1. 






4 




★ 


★ m3) 


Pb(i 


-1. J-1)tPb(i 


-1. j+1)+Pb(i*1. j-1)+Pb{i+1, j+1) 



[0032] 
[&4] 

d(i. j)= dr(i. j)+dg(l. j)+db(i. j) 

[0 0 3 3 ] life, ccTiJiSSP( i ,j )©R, G, 
Bss^^n-enp r ( i , j ). P g C i , j ), P b ( i , 

mmrzmmp c i - i , j - i ). p c i + i , j - i ). 
pci-i.j + n. P(i+i,j + i ^(ommoy^m 

Ltc&iX. /<7^-£dCi , J )©<»#! ro J CC 

^y-^d(i , j i&ttm&mic^gti&mmcD'i 

^Bjli©jli#gp©iliig£l$< £jB5g(t*tL-OS&-2>„ 

3ttfc#s4>fr< . ^6*>3©WS©#f»c^a!>£©«:^ja 
^r * <o . ^© J: 5 % l H^ifl©^^^©**^ e» 

[0 03 4] He^^KifflCCfcW-S/^^-^dCi , 
j ^t*^I^t7D-f t- «T> 

[0035] iff, *tm.m.mic<££ti2>mm (&*>n 

M) «^©#Hi^PCi , j )©^-5^-£d(i , j 
AS (06 f^S2 1). tftte%, 0<i<(a 



- 1 ). 0 < j <(b - 1 )©©H(ct>fc^r-Y>7 :; y ^ 

ia^i^4©sccs-^c>r^'7-><-^d(i , j )£* 
[0 0 3 6] o^ct, -en6©BiSP c i , j )©^?^ 

— ^ d C i , J )©fQs d£>j<<s6€> (06 : ^f-^S2 
2) „ -f&tofe. ;<?^-$d(i , j )©*a£3}?&-C. 

-e©ffi*fns d i-r-So 

[0 0 3 7] orcc. #aEiSrt(C:fotf 3:£|Ii3RPCi , 
j )©^7^-fd(i , j )©^<il*#&£ (06 : X 
f^S23) „ -T&fc>^. ftmEili©^!*©®^?:^ 
<£H5R©S&(a-2)X(b-2)-Cfns d£fJD. >^ 
y-^d (i , j )©¥*$)ffia d 

[0 0 3 8] o^it, ^EH&T^a^JSL (0 

6 : Xf v 7'S 2 4 ) . tt^B.mZgZWls-i^&M 
(M*N{@) Ko^tWia d«SSfCXf 

s2 i -s 24©fin : a^'3ii-ro ±iewsd*s 

«fc Cf ¥«MB a d #&EiB©?# 6 £R*)-r fit <t & * . 
[0 0 3 9] -3iTCC. **6nfc^fiia d £fflt>-C£ 

7 p - ? +• - h v& i> m i zm t» -rtttwr 5 . 

[0 04 0] ST, ^{Bad^lliffilt hnJi(T© 

S3 1 ) . cc-e. mimm hoi*. c©gj{Bj;o^ 



(6) 
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CCO<,>T©fc* h^7A£3j?#>-2, (07 :Xf7^S3 

2) . ffP-ft/cfcX hy^AiC^lTWM 

3 ) . c c rtf ^^Jjsu^wtco^r <£ *d jittffKci&ajnr 

? VS 3 1 r;fciD6ftfc#x »^EMRMttV 
i^m a d #18 l mm t h 1 fcn r ©KHttBfl« 1 «C:t 9 y 

J;5&EiIi©3l£K:«x v V>tiift*$tsmM£> Zti* 
$ * a t>» 6* %iH^©EiB £ nt t, » -2. . l 

SEil. -Tftfc-fc^fiia dASAt^Sli, x-j^m 

Eli<fc© 2 SfiC^ct ftCC^t? P>ft& *>©£#*. 6>ft&„ 
•ecr. cc-c«*iJgi|^*r<i:U-ri^g¥©*^ (Efc%&S 

*2o©«K#W. MP©^Wi^cS^fiiad** 
cn***^m2ggffit h2i-ra<!:U i 5fe©r* 

[0 04 2 ]o#(C, Wffia d im 2 t h 2J£TF 
©EWSrif e#ftiafi!£WT6Eiiir*£#x * s^KBB 20 
i-T?) (0 7 :X7-7 7'S34) „ ~?tj:t>*>, ±IB©cfc 
5 K L T *«> 6 tt/c 2 g¥© 5 a d AVJn 3 c MM© 

i¥«cH-r * KB £#M f J* EE & f * * * . 
[0 04 3 ] «Jy6»i&»3&»S«t *> K. C<Dje»CO0«r 
W. ¥*£«a d 1 Mffi t h 1 JiTF©E®. -met) 

©&&c#B ^fteoEffl&c^r $ e>tCf¥*Btc#x 

h 1 £m>&l>r^T©EiStC-oi,>T¥i$lfiia d©tX 
h^A^ffrKU fOtX h y^ACC^Ur±i!i©*'J 30 
»ll»«TS:tf-3r*i»^Kiil**«t>4*i^«fc0v lEStr 

*x 9 ^EHSrttttir-t^r&s,, 
[oo44] hi 2 ©j&HgtciR'So o^pjc, #x?^izn 

©^•&K:^*ft£#EiIiiIili«coc>r, jaB<c*t6;Mc 

ii»-rs*it.^KB©a-c*«i»aK3«ac cm, 

n)?:3)<Jt>?> (Xf •yT'S 5 ) „ 
[0 045] 08 t**A©1»aj£3flHK**a)**«* 
^t7a-?t-ht'&?.. feTF. 08£fflor^© 

weir ^ m&.o*%.#>i] t,c -> or «fc <o wtmc mm u x i » 

<„ 40 
[0046] $f, tt$m®tp<D-£X<Dm.m (MXN 
<i) CC. *©EBB©jaHK*x 9 S^Effl WfeE 
iB-C*S> ©W&TSlA££^T*fe£3#ifcc Cm, 

n)£gi|9i!ir6 0 ccr, m, ntt. *tftf!j{&rt©E 
Hi©&IS : &iiU m= 1 -Miii^n = 1 ~N©<H££ 

Kn-r^Eia^aBEiffli ur. -?-©jiffltc??«E-r4. 
la] c < #x 9 ^ehkcht zmmomzm & l re >4 . 

Btt#x -^EiffiAs^t <h£S*>ur(,>S. 50 
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[0 04 7] £-f. SEli(CMt-?.#&)A3^!c Cm, 

n)©M8fii£ it, ^x^EiHJcK r i j -en 
^©Eiii{c« roj *m^T^> (i8 : Xv-v-fSA 

1) . 

[0048] -o€HC, ?^TS«7\©#feJA 
J55/cfeC^7^-n(C r 1 j £^-T3 (08 : X 
f^"S4 2) . 

[0 04 9] ofiC. c Cm,n) = T©EW5:aaEia 
i-TS (@8:^f^S43). 
[0050] @9«SEBi©Wfe)A3^c Cm ,n)© 

— 8MW0 •&*§ft^©^<B5**felA2^c 
Cm,n)*Stfc>-r„ 09 (a) K^TJ^K:. SflHig- 
EiIi©#felA3f£$tc Cm ,n)« r 1 j r 0 J 

re^s. 

[0 0 5 1 ] ortC. i£BEB©CT+ 2)X(T + 2)i5 
e£©Effi©ifl^r#ej2;<*&$! c Cm , n )*SiEr-*^ 
^5*^#lJ^G (0 8 :Xf ^7'S44) . C ©=&{$£ 
»Wt#«. a@EiB©#aiA3^c Cm,n)^T + 2 
iL (08 : Xf-;7'S45) > Xx97"S46(Cji 
tr. a»«c*ft*}SWc 3 ftWtitf-e©* «f>«46 

[0052] c©*fl3e%iao©*(*w*S{cittwf *. 

1ST. BfllrtO^roWaECSWftcCm.n)** r l j 
(^*7^-ifT> ©ETOCoc^r. ^©3x3 (CT + 

2) X(T+2)) fi^©EH (09 (a) *4^*f+ 
C/cEiB) ©fMJ»!c Cm ,n)?rlS3^5o AftW 

oc«. a@EiaAB©3x3ia^©Eiii©-5^WfejA$ 

^cCm,n)^iE©E®* s 3a*t5!*c&i6r^n« 1 a 
lEiABOtfiES^tc(in,n)^ T3j iL. -e 

^r^wti^©^* ( r i j ©$*) it*. 

[0 0 5 3] o^JC. ±1553:3^ c Cm ,n ) = T©^E 
il{C-3C^r^7L./c^S»^*IJ^b (08 :^f-;7"S 
46), if$7brt>&t:m«Xf-?-7*S4 3ic^>9. X 
t-9 7"S43-S46 ©i!ftS?r c Cm , n )= T©^E®i 

(,cttbxi%*)m-?o *ux. ^Ei®icstL,r-ene.©M 

a3W»TL.fci«3E3ti*i 4 c (m ,n)= T + 2©E 
n#*SJ!PSa i ©*ll5E : £?T ^ (08 : Xfi ) 7'S4 
7) . ^LT. ^©i^^EHAS^titf. /<9y-d»T 
5C r 2 J ^rfiD»L- (18 :Xf'v7'S48) . Zy-y? 
S4 3CCRf). c(m,n)=T+ 2 ©EfflA s ^e 5 £W»r 
3tl-Sirxf-9-7"S43-S4 S©^!!?:^^!!^. 

[0054] so*. ®9®M;&w<D®m*:mvz. ±m 

©J; ^{cit^"7y-^T = i©tti^f'?7'S4 3 

~S 4 6©S3:a5rc (m,n)= 1 CT^*5^ c Cm ,n ) = 

T) ©£EWCOl,>rtT-?fctKS§£^-r©#09 (b> 
r*-S„ 09 (b) (CtVTJ^K: c Cm ,n )= 3 (Tfe 
^*.c(m,n)=T+2) ©EjaA^ST-Sfcto. 
»^S47t?rYesJ iWSSn, Xf"^S48(C 
*)VTT=3iS<ltXf--j7 , S4 3KRS, 
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(m,n)A« T3J (T) ©H0iCOt,>-t . -£©5 x 5j£ 
(g©Effl©*fe£u3<&ifcc (m .n)*!)!'*. #&Ja3& 
|5!c(m,n)^iECDfiI?:BXSKiii^ja¥t5(-C*n«. ^ 
f£EH©»fe)£30&S&c(;m,n)£ T5 J (T+2)£ 
-T*. C©^*^L/c©*J|a9 (c) C©<£ 

Brefc&S) ©JEfrD£&ffiT£$5ffl£»<£A£< It 
i»# (/<5^-*T* r 2 j -rotias-Brrt^) -3 
o, ±fB©J:5&cWgLJ2;;*#&5:c Cm.rOtDfilSSIIrL' 

rt,K a cnici 1 ), jgB©#fe£W^&#x^i2:jij 

©lAfr <3 frAi* t- >EiIK;i:#feJ£ 3 &tfc c (m , n )fr;KJfl 
(m,n)©fa*iMff3n-51Xjii^2li^UT^< . 

[oo5 5]-eur, xf '?7'S4 7 "CcDfij^t? r n 

(m , n )© 5 ^©SAifi«:^©^,£T©^ * - * TIC 
&oTi> 5 err ftA©#feiA£<&*fc«c-e© 

-£T*i35Ef &©-?*-£. 

[0056] -5 arte. 0 2«tgi«5. *A©»fei£;?<&®! 

*©ai«©f&ttft£©fir**f<3itt£fe 
tmmv. tatt-rs (xf^ - s7) . -r^*,, s© 

j£froT<,>£gR#T*6£^;i6ft-S©-C\ #x-^E 
Sir-, fro, jaHtc^i^^B:ili©ii;A5 0fr#4>)i;i.>E 

formic Cm,nD*«ftAc#ei£Si-iWSKiBi*Jl 
o©t&£, ^©EBj©f^fe£. *©H*©tt&W£& 
£•*-•&©•?**#. -Str*KHB**l*»*S*t^3W* 
&. C©«fc5&*B£Ktt. *n6»fiDKH©«a&r p 
(HSL) ©feffl (H) ©^«s*a>s. *bt. * 
tl6®ftXfir P (HSL)CDH, f#<5»nfcfeffl©^ 

[0 0 5 7 ] CftT'. #*Bfll©ft«WSfe3i**je>6tl 
[0 05 8 ] o#tc. #x s» ^EHi*^© 5 5. ««W 

^feifetafr3f^fii«rt{c* €. zgfeEia©*-^-e* s 

^feEH*^=&^*-5» (Xf 77'S8). 
#x v VW®<OW£i<D *> r p (HSL) ©fetB 

(H) iHi«WffifeRP (HSL)©fe*S (H) <h©M 

*i»Be©WffflWT©£*. *©R*at*f^*wsaife 

fris^<t ox^(Dm.m<Dm^%^.&m.mm^t lx&& 
a. 
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io M3K.iiW.iri>. 
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5 4aorfgssn-5 0 ostk. 
20 *»6e*iEffl©'<5-»'-i' i feas5e-r*. c©^-^-* 

>*Rii«©iii3R#ti©iiH»-? ! --a'*iirifitiHi»cco 
t h s L^Moit f - * tcf ft i , zom&wnm 
^u&miEUBMonm tcia^-r * #> a *> fr * 

IKo, ftSTSia^T-'-^ccoc^-r©^. *©a*© 

7C© R G BMSf- 5? KLfcB^ 5^- C tgWfe 

sfc«^n(ciac^fe«:<5iE-r€><tt^fe©-t , &^» 0 «c 

*». C ©fef*iE77S©l¥*fflCi*airoA4c «fc S#f¥ 2 7 4 
0 4 3 6-5f&«, #1*2 7 4 0 4 4 3 #&$R{CUl7n<* ft 

30 Tlr^So 

[0 0 6 2 ] ±ia«^W^fe, «Wffife*JJ: V« 
Bg^fe©fe^- i 7, >? 7 -MB^^4 a# 

[0 0 6 3 ] fe*>\ Ji(±tCfc^-C*]^iSft5iS05*« 
«fflS3ft*»^fe*0. -?-©^«±IBfi&fI^i3ig 

[0 064] fei±. mBJtfcj; ^ (C. C©Wfi©J&»© 

j:(3^7-ii^(coi^-c^©fe^ifii±}b. &miE-r&m 

[0 06 5] >?Eli©*^© 5 % wfejx; 5 

&i -T -S fc*. ?g©©K:?g^fr * t> -e©ttifr 6 

50 W^fe€:»tc^©ia^©fe^iE^tf ; 5CitcJ;0. fett 
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[0 06 6 ] Sfc. #fel£3fiM»%*»SI«CC. SEE 
©Mfirp (HSL)©H, S. L©&J&fr#flfS© 

at), a©#fi*J:^©)2:*f»)*?5IIW* 1 oiElgKlSi 
£C£#r#£. 

[0 06 7 ] c©H*fc©«SI«:J:ti«. 
ffifeBWfciltftU **i&£feKiB©tta&©$fc*fc 10 

5 1 ^gftfe «t # * & m t »R^a* -en * ti* wae 
tejiowsffiei-rs©-?. «wige*fj:cf*ieffia* 

©a©fl$ IE?r^f 5*§^{c ^©EMloa©**??©* 1 -? 
[0 068] < 3 . ^JBW>±Ef9fi©JB»«:tei,>TBfl 

fnaias^gfc ct o*^- ntc j: i> sHueaaa©— m *m v 

icDK C©»WttCftfc|R6*i£t>©"CW:JCeC». 20 

[0 06 9] WAtf . JhEJfett©£ft'CK> S©a«btH 
*7*S l*fStrTS) W«:*t*£&SH«? r -*©lM 

eteffl*tf->"CfeJ:c». *©J*£«ctt v if©* 1 

Sg#s4>& < r$ft? £ £ fefc. MffljIK£>rSj±f 
[0 07 0] £/c. ±iB3US©^-c«SlK^©Bi^© 30 
it6#>3£3rf ^7^-£d(i , j )£*#>&;£&£ 0 
r. f&i ~i£3©^5«c&aj?S;#K:-oi,>r&@iii^P 
C i , j )tc*fly-C*W)CC|««rSiiBRP ( i — 1 . j — 
1). P(i + 1 , j - 1 ), P(i-I,j + 1D. PCi + 

i , j + 1 wmmoi^-mmtiz&wmp ( \ , j >©«« 

t©IS©«*ffl*3|t». ffc3©5£fc:J:<3. Zfthom*. 
A-7^-*d(i ,j)it5fc©il/fc*s, SafflERP 
C i , j )tc*f or xl**»J:tfY*l©iEflW*5J:u r IMII«:W 
«-rSEB*P(i - 1 , j ). PCi + l.i). PC i . J - 
1), PC i , j + 1 )©PgSS©¥i^ffliaBiii^P C i . 40 
j )©l^tB£©M©i|&#ffi£^.><-#d(;i ,j)it>fc 

bjrpu . j ycmm-r&wmpci + r , j + sj 

(r = 0, ±14sJ:tfs = 0, ± 1 ) £r©RisB!©¥iSj 
ffi£©S©*&Wffi£^5^--£d (i J )£Ofc«3 > 3 
6(CW. «mS©iB3R^(c 5 6 «c*©WW«cW«r * 

Hi^©p§pi©¥^rtB £ ©«©*ft*Hfi* mi »t & j: c ><, 
[0 0 7 l ] se>tc. JJEfltt5©J$RTtt. I2©7n 
h©xf 9 ?'s 9Jc*ji^r*4>wst'>i2Hi*j«J; 

C«fttBtc»EiB©f^e«:-€-*i**i«Wfflfe*Jj:C«ftWf 
£fe£Ofc#. «*>9!*C>Kia©fiiaifeJ:»)S=FW.S»r> 50 
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fife .fccHftfcuf c>KiB©tt*fiJ: •j« = H»«.»ft***i* 
ft«Bj£afcj;t>**8g^fe£ or cn«, H2 
©*t- 9 7*s 2 ct:tei>rfato0fc#Eililfti©ft3ia« 
*ft6©Kli©f^Wfra*»ffiOTl»*7fcA. 
KB©:£Bi£#*©tt*ta%W0ri>££«flB6?\ ii 
fltK*-©ft*fi£$'fr& Ltffje©«IBt?©K**')** 
Ort,>£l>©£Sfo*l£„ Ufciiot, *&Bj£t,> <* 

(4fctt«Sc») Hj*6£3E0-ci>&6©£9t>ft. c© 
«fc 5 &fS*&4*» (Hi) ffif54-r*i. fe<giE©l^(C 

-en 6©Kimc**w«H«tcd £ ti siBfgr * r & 

EMtiEStittOfe© «l£IE©OEgO) ^> j£ft:£*£© 

eK^jgntt^iiwrft-a-cfeeiKEShafc© (fisiE 
oaa*) #£0&^tsti#&s#>6r&£ o 

[0 0 7 2 ] 

*^3©ifeMtc«fcn«. *v-w«*a^©iKiii(c^sij 
■t4$h»#&£. aa©EHi©*n*n©«;aife*«iffl 
T*«3ie«ia*a£. «K©ECB©**i*ti©fai& 
3&JBiafi!r(,»HB©«^r*s*eis3ii«^*affl-rs# 
eaw#a £ . waEHJii^© hi-; y h^^* & 

t>#x ? yEffli©3i£r&.&#x » ^OTS^ffltB-T 

glWX, ttaEHiLoo, SSEPD©aiiB(Cjfin 
WCC#it-r-5>#x f ^Effli©)£** 0 ^rWfelES 4 Or* 

a?) s »em s t . k^x ? s^Boute© 9 % #a 

«J«A©*i » yEiij©^*^* *7 -BHfe©K* 

* 5 -ii^ic^ i » r ^©fe*a mr ^ti^ri tt^xnm 
r#5. 

[0 07 3] $ fc. IS*Ji 1 «CC» L/5f*IM 7 (D&WIC J: 
txtf . ^x » yKa©jR^©9 %»&E33W«^:©#Nx 
i?EiH©f^a?: ^ ^ -B«©f^aWSfe iT 

sb, ^©atc^^^-sti^cfe-e©*^^^^^ 

»Lfce*SKtff5c£jw-cs. a<ijiE©»=srrfi]±-r£ 
c«fc3ssr#s. 

[0 074] 1«*^2 . »*«3 fc<tC«»3|0S 

5. SIW0»6©«W«:J:titf. #xy2*KHi3R£©5% 

b, *ft6£feEffi©ftSife©5fct*««t>gi3C»ft* 

^nf^a£Tr-2>©r. *wffiefe«fcc«fti«ffia*fflt>-c 
^©a©ffiH%iE«i«:*&ffir s . o/cj&^r. s©a© 
MQEtff 9 «^tc fesg©H«©e©**S»«:ttaj o r 

h«rJfllx£C£355-c#-2»££^tc. J:0fm»m«]filR 
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(i , j )%*&S*HB*^'r7P-?'i'-h-C&So < 
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